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(57) Abstract: In an electromagnetic type fuel 
injection valve for internal combustion engines, 
a valve-driving electromagnetic coil bobhin 
(15) is made of a synthetic resin containing a 
filler having good thermal conductivity. The 
electromagnetic coil includes two kinds of coils 
(12, 13), different in characteristics from each 
other, that arc axial ly-scparatcly wound on one 
bobbin (15). One coil (12) is wound on the 
bobbin (15) such that it is closer to a movable 
element (19) than the other coil (13), and the outer 
diameter of the bobhin in the region where the 
other coil (13) is wound is smaller than the outer 
diameter of the bobbin in the region where one 
coil (12) is wound. Further, the inner diameter 
of the bobbin in the region where one coil (12) 
is wound has a level difference to form an annular 
space in which a seal ring (18) is disposed. The 
two kinds of coils (12, 13) are connected to a 
power supply and a switching element through 
a three-terminal connector. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JPOO/01393 



I. Basis of the report 



1. With regard to the elements of the international application:* 
|^| the international application as originally filed 

□ the description: 
, as originally filed 

pageS — ' "filed with the demand 

pages _ . 



pages 



. filed with the letter of 



| | the claims: 
pages 



, as originally filed 

, as amended (together with any statement under Article 19 

pages " , filed with the demand 

pages . 



pages 



, filed with the letter of 



□ the drawings: . . 

, as originally filed 

pageS " " ~ "filed with the demand 



pages 



pages ^ __ , filed with the letter of 

[ | the sequence listing part of the description: 



pages 
pages 



, as originally filed 



_, filed with the demand 



pages , filed with the letter of 



2 With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language 

□ the language of a translation furnished for the purposes of international search (under Rule 23 . 1 (b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

□ the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 
[ | contained in the international application in written form. 
| | filed together with the international application in computer readable form. 
| | furnished subsequently to this Authority in written form. 
| | furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

I 4. CZI Tne amendments have resulted in the cancellation of: 

| | the description, pages _ 

1 | the claims, Nos. . 



| | the drawings, sheets/fig . 



1—1 This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
5- I — I b eyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 p referred to 
XZp^ are not annexed to this report since they do not contain amendments (Rule 70.16 

. and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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International application No. 

INTERNATIONAL PRELIMINARY EXAMIN ATION REPORT PCT/JPOO/01393 

| IV. Lack of unity of invention 

, . m response to the invitation to restrict or pay additional fees the applicant has: 

| | restricted the claims. 
[X] paid additional fees. 
| | paid additional fees under protest. 
| | neither restricted nor paid additional fees. 

r-, This Authoritv found that the requirement of unity of invention is not compiied with and chose, according to Ru.e 68.1. 

2. □ not to mvite the applican t to restrict or pay add.t.onal f ees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1. 13.2 and 13.3 is 

| | complied with. 

[X] not complied with for the following reasons: 

See supplemental sheet for continuation of Box IV. 3. 
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4. Consequently, the fol.ovving parts of the international application were the subject of intemationai pre.iminary examinat.on 

in establishing this report: 



IX] all parts. 

| | the parts relating to claims Nos. 
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fTo tellsed when the space in any of the preceding boxes is not sufficient) 



Continuation of: IV . 3 



Claims 1 to 8 and Claim 11 have a bobbin having good 
thermal conductivity in common; Claims 9 and 10 have a 
bobbin provided with a difference in levels between the . 
outer diameter and the inner diameter in common; Claims 
12 to 14 have a three-terminal connector in common and 
Claim 15 has coil terminals formed with curved sections 
so as to avoid the axis of the injection valve main body, 
respectively. However, there is no feature common to all 
the claims and it is not possible to recognized that all 
the claims relate to a group of inventions so linked as 
to form a single inventive concept. 

Moreover, the feature of providing two types of coils 
with different properties and the feature of providing 
two coils on a single bobbin by winding them in different 
axial directions are disclosed in JP, 11-148439, A 
(Hitachi, Ltd.), June 2, 1999 (02.06.99), paragraph 
[0005] and US, 434443, A (Colt Industries Operating 
Corp.), August 3, 1982 (03.08.82), Fig. 2 and, thus lack 
novelty. Neither feature constitutes a "special technical 
feature" as specified in the second sentence of PCT Rule 
13.2. 



i 
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V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) Claims 

Claims 

Inventive step (IS) Claims 

Claims 

Industrial applicability (IA) Claims 

Claims 



2-4, 6-11, 13, 15 



YES 



1, 5, 12, 14 NO 

YES 



1-15 NO 



1-15 YES 

NO 



2. Citations and explanations 

Document 1 (JP, 62-225760, A (Nippon Denso Co., Ltd.), 
October 3, 1987 (03.10.87), page 2, upper right column, 
line 5 to page 3, upper left column, line 4; page 3, upper 
right column, lines 9 to 16) cited in the international 
search report discloses an electromagnetic fuel injection 
valve wherein the bobbin is configured using a synthetic 
resin containing metal. 

Document 2 (Microfilm of specification and drawings 
annexed to the request of Japanese Utility Model 
Application No. 142730/1980, (Laid-open No. 66263/1982), 
(Hitachi, Ltd.), April 20, 1982 (20.04.82), page 2, line 4 
to page 3, line 4; Fig. 1) cited in the international 
search report discloses an electromagnetic fuel injection 
valve wherein a ceramic with good thermal conductivity is 
used in the bobbin and a space is formed between the outer 
periphery of a coil and the inner periphery of a case. 

Document 3 (JP, 7-42648, A (Hitachi, Ltd.), February 
10, 1995 (10.02.95), column 1, lines 35 to 37) cited in 
the international search report discloses an 
electromagnetic fuel injection valve which uses 
polyphenylene sulfide in the bobbin. 
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Document 4 (JP, 10-293940, A {Kureha Chemical Industry 
Co., Ltd.), November 4, 1998 (04.11.98), column 1, lines 
11 to 21; column 4, lines 18 to 22; column 6, lines 1 to 
14; column 6, lines 25 to 29; column 6, lines 41 to 43) 
cited in the international search report discloses a resin 
composition containing more than one element selected from 
a group comprising polyphenylene sulfide, iron oxide and 
alumina, and a glass fiber and having a thermal 
conductivity of at least 1 W/mK. 

Document 5 (JP, 4-198266, A (Toyobo Co., Ltd.), 
September 17, 1992 (17.09.92), entire text) cited in the 
international search report discloses a polyphenylene 
resin composition with superior thermal conductivity which 
contains a polyphenylene resin, alumina, and glass fiber. 

Document 6 (US, 5992391, A (Hitachi, Ltd.), November 
30, 1999 (30.11.99), column 8, line 32 to column 14, line 
49; column 27, line 46 to column 28, line 4; Fig. 1A, IB, 
4, and 20) cited in the international search report 
discloses an electromagnetic fuel injection valve used in 
the cylinder injection of fuel wherein a first coil and a 
second coil, which has a smaller wire diameter than the 
first coil and of which the number of turns is greater, 
are arranged in the axial direction, the first and the 
second coil are connected to the power source and to the 
two switching elements via the three terminals. 

Document 7 (JP, 9-115726, A (NOK Corporation), May 2, 
1997 (02.05.97), column 2, lines 3 to 14; Fig. 8) cited in 
the international search report discloses a solenoid valve 
wherein a first coil for opening the valve and a second 
coil for maintaining the valve in an open state are wound 
separately in the axial direction on a single bobbin and 
the outer diameter of the bobbin at the region where the 
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second coil is wound is smaller than the outer diameter of 
the bobbin at the region where the first coil is wound. 

Document 8 (JP, 10-89518, A (Hitachi, Ltd.), April 10, 
1998 (10.04.98), column 1, line 49 to column 2, line 15; 
Fig. 1) cited in the international search report discloses 
a seal mechanism for a fuel injection valve wherein a step 
section is provided in the inner diameter of the bobbin on 
which a seal ring is arranged. 

Documents (GB, 1427995, A (Hitachi, Ltd.), March 10, 
1976 (10.03.76), page 4, line 124 to page 5, line 108; 
Fig. 8, 10, and 11) cited in the international search 
report discloses the feature wherein one end of the 
holding coil is connected to the power source and the 
other end is connected to the first switching element, one 
end of the coil which controls the opening/closing of the 
valve is connected to the other end of the holding coil 
and the other end is connected to the second switching 
element, and the feature wherein the three terminals, 
which connect the coil controlling the opening/closing of 
the valve and the holding coil to a control circuit, are 
arranged in such a manner that they have the axis of the 
fuel injection valve interposed between them. 

Concerning Claim 1 

Claim 1 lacks novelty over Document 1. Claim 1 is 

disclosed in Document 1. 

Concerning Claim 2 

Claim 2 does not involve an inventive step in the 
light of Documents 1 and 2 . It would be easy for a person 
skilled in the art to conceive of applying the bobbin 
disclosed in Document 1 to the electromagnetic fuel 
injection valve disclosed in Document 2. 



Form PCT/IPEA/409 (BoxV) (January 1 994) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/JP 00/01393 



Concerning Claims 3 and 4 

Claims 3 and 4 do not involve an inventive step in the 
light of Documents 1, and 3 to 5. It would be easy for a 
person skilled in the art to conceive of applying the 
resin compositions disclosed in Documents 4 and 5 to the 
electromagnetic fuel injection valve disclosed in Document 



1 



Concerning Claim 5 

Claim 1 lacks novelty over Document 1. Claim 1 is 

disclosed in Document 1. 

Concerning Claim 6 

Claim 1 does not involve an inventive step in the 
light of Document 1. The matter of a specific range of the 
thermal conductivity of the resin composition used to form 
the bobbin could be determined by a person skilled in the 
art appropriately according to the conditions of use. 

Concerning Claims 7 and 8 

Claims 7 and 8 does not involve an inventive step in 
the light of Documents 1 to 6. It would be easy for a 
person skilled in the art to conceive of combining the 
electromagnetic fuel injection valve disclosed in Document 
1 and the electromagnetic fuel injection valve disclosed 
in Document 6 . 

Concerning Claims 9 and 10 

Claims 9 and 10 do not involve an inventive step in 
the light of Documents 6 to 8 . It would be easy for a 
person skilled in the art to conceive of applying the 
bobbin disclosed in Document 7 and the seal mechanism 
disclosed in Document 8 to the electromagnetic fuel 
injection valve disclosed in Document 6. 
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Concerning Claim 11 

Claim 11 does not involve an inventive step in the 
light of Documents 1 and 6 to 8 . It would be easy for a 
person skilled in the art to conceive of applying the 
bobbin disclosed in Document 1 to the electromagnetic fuel 
injection valve disclosed in Document 6. 

Concerning Claims 12 and 14 

Claims 12 and 14 lack novelty over Document 6. Claims 
12 and 14 are disclosed in Document 6 . 

Concerning Claims 13 and 15 

Claims 13 and 15 do not involve an inventive step in 
the light of Documents 6, 7 and 9. It would be easy for a 
person skilled in the art to conceive of applying the 
circuit configuration and the terminal arrangement 
disclosed in Document 9 to the electromagnetic fuel 
injection valve disclosed in Document 6. 

Moreover, a fuel injection valve wherein a plurality 
of terminals are grouped into a single connector is a 
well-known feature and the feature of providing a terminal 
with a curved section which extends around the axis so 
that it avoids said axis would be a matter of course for a 
person skilled in the art. 
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(54) FUEL PUMP INJECTION RATE CONTROL DEVICE FOR FUEL 

INJECTION 
(11) 62-225759 (A) (43) 3.10.1987 (19) JP 

(21) Appl. No. 61-68788 (22) 28.3.1986 
(71) NIPPON SOKEN INC (72) MASAYUKI ABE(4) 
(51) Int. CP. F02M45/00 t F02M45/06,F02M59/20 

PURPOSE- To make it possible to carry out high output power injection while enabling 
pilot injection, by forming a fixed volume chamber in a casing and providing a valve 
mechanism having a restricted opening degree, for opening and closing the communica- 
tion between the fixed volume chamber and a pump chamber. 

CONSTITUTION: During low speed operation, when a pump plunger 18 increases the 
pressure in a pump chamber 20 to a valve opening pressure, fuel injection is initiated 
and when the pressure is increased further, a movable valve element 44 ascends until 
it abuts against a stopper member 36, overcoming a spring 50 and therefore, the 
pump chamber 20 is communicated with a fixed volume chamber 46. Thereby the 
pressure in the pump chamber 20 decreases so that fuel injection is interrupted while 
pilot injection is effected. Further, as the pressure feed is progressed, the pressure 
in the pump chamber 20 increases again while it balances with the pressure in the 
fix volume chamber 46 so that the main injection is further carried out. Thus, it 
is possible to. perform pilot injection during low speed and low load operation, and 
further it is possible to increase the amount of fuel injection due to the throttling 
effect of a valve mechanism having a restricted valve opening degree during high 
speed operation. 




(54) ELECTROMAGNETIC FUEL INJECTION VALVE 
(11) 62-225760 (A) (43) 3.10.1987 (19) JP 

(21) Appl. No. 61-69593 (22) 27.3.1986 

(71) NIPPON DENSO CO LTD (72) NAOTAKA SHIRABE(l) 
(51) Int. CP. F02M51/06 

PURPOSE: To make it possible to drive a valve element by use of a stable electro- 
magnetic force in an electromagnetic fuel injection valve for an internal combus- 
tion engine, by forming a coil casing member from resin containing metal. 

CONSTITUTION: Since the injection characteristic of an electromagnetic fuel 
injection valve 100 is mainly determined by the operating condition of a needle 
valve 7, a bobbin 2a and a bobbin cover 2b as a coil casing member in which 
an electromagnetic coil 3 is stored, are made of high heat- conductive nylon 
resin containing an electromagnetic, electrically insulative and corrosion resistant 
metal in order to prevent magnetic flux leakage. Thus, the heat-transmission 
is made to be satisfactory without satisfactory machinability being lost, and 
therefore, Joule heat generated in the electromagnetic coil 3 is radiated effective- 
ly so that the temperature of the coil 3 is restrained from increasing, resulting 
in' stabilizing electromagnetic force generated from the coil for driving the 
needle valve 7. Accordingly, even though the electromagnetic fuel injection 
valve is miniaturized, it is possible to obtain a satisfactory fuel injection charac- 
teristic. 




(54) FUEL INJECTION NOZZLE FOR DIESEL ENGINE 

(11) 62-225761 (A) (43) 3.10.1987 (19) JP 

(21) Appl. No. 61-68223 (22) 26.3.1986 

(71) MAZDA MOTOR CORP (72) MASANORI SAWARA 

(51) Int. CP. F02M61/16,F02M61/10 

PURPOSE: To make it possible to atomize injected fuel in a low speed and low 
load operating range, by limiting the lift of a needle valve in two stages in 
accordance with first and second set lift amounts which are set to appropriate 

CONSTITUTION: When the pressure of fuel fed into a sump 13 reaches the valve 
opening pressure of a spring 16, the lift amount of a needle valve gradually 
increases but a jet hole 13 is maintained at a small opening area until the 
fuel pressure reaches a first set lift amount L, ( and when the needle valve 
15 abuts against the lower end of a central plunger 20, it is stopped once. When 
the fuel pressure further increases, the plunger 20 is pushed up to restart the 
lift so that the effective opening area is gradually increased. When the fuel 
pressure reaches a second set lift amount L 2 , a space 22 is communicated with 
an auxiliary fuel passage 23 while a return passage 24 is shut off so that the 
plunger 20 is exerted with a counter-life force, and therefore the lift valve 
15 stops its lift to maintain a predetermined effective opening area. Thus, it 
is possible to ensure a satisfactory operating characteristic over a wide operat- 
ing range. 
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(54) RESIN COMPOSITION FOR SEALING ELECTRONIC PART 
(11) 4-198265 (A) (43) 17.7.1992 (19) JP 

(21) Appl. No. 2-323918 (22) 26.11.1990 
71 TOYOBO CO LTD (72) TOSHIO HIRAMATSU(l) 
SI) hU. CP. C08L^ 



PURPOSE: To prepare the title compsn. having a high thermal conductivity, 
excellent mechanical strengths, and physical properties suitable even for sealing 
a highly heat-generating part by compounding a polyphenylene sulfide resin 
with alumina powder, borone nitride, and a fibrous reinforcement. 

CONSTITUTION: The title compsn. comprises a polyphenylene sulfide resin, alumi- 
na powder, and a fibrous reinforcement (glass fiber being esp. pref.). The 
compsn., having a high thermal conductivity and excellent mechanical strengths, 
eliminates the need for installing a heat-radiating plate even in a highly heat- 
generating part such as a resistor, enables the preparation of a simple-structured 
sealed part which can be used for a long time stably without causing melt 
fracture or crack fracture when the circuit is in operation, and thus enables 
the size and wt. reduction of a sealed part. 



(54) POLYPHENYLENE SULFIDE RESIN COMPOSITION 

(11) 4-198266 (A) (43) 17.7.1992 (19) JP 

(21) Appl. No. 2-323919 (22) 26.11.1990 

(71) TOYOBO CO LTD (72) TOSHIO HIRAMATSU(l) 

(51) Int. Cl s . C08L81/02,C08K3/22,C08K3/28,C08K3/38 



PURPOSE- To prepare the title compsn. excellent in thermal conductivity, heat 
radiation, moldability, mechanical strengths, etc., by compounding a. 
polyphenylene sulfide resin with a heat-transfer filler such as a metal oxide 
and, if necessary, a fibrous reinforcement and/or an inorg. filler. - ' 

CONSTITUTION: The title compsn, comprises 100 pts.wt. the sum of 10-90 pts.wt. 
polyphenylene sulfide resin and 90-10 pts.wt. at 'least one heat-transfer filler 
selected from the group consisting of a metal oxide (e.g. alumina or zinc oxide), 
a metal nitride (e.g. aluminum nitride), and boron nitride and 0-200 pts.wt. 
fibrous reinforcement (e.g. glass or carbon fiber) and/or 0-200 pts.wt. inorg. 
filler (e.g. calcium carbonate). The compsn., giving a molded article which 
is electrically insulating and excellent in thermal conductivity heat radiation 
and mechanical properties, is prospective for use in the part where mechanical 
strengths, electrically insulating properties, and heat-radiating properties are 
required, such as an electronic part housing. 



(54) POLYARYLENE SUFIDE RESIN COMPOSITION 
(11) 4-198267 (A) (43) 17.7.1992 (19) JP 

(21) AddI No. 2-324188 (22) 27.11.1990 

(71) DAINIPPON INK & CHEM INC (72) TAKAHIRO KAWABATA(4) 
(51) Int. Cl s . C08L81/02 

PURPOSE: To prepare the title compsn. excellent in adhesive properties and 
colorability by incorporating a carboxylated polyarylene sulfide resin into a 
polyarylene sulfide resin. /pac 

CONSTITUTION: The title compsn. comprises a polyarylene sulflde J esin _ l D Vi? 
resin) (pref. polyphenylene sulfide(PPS), polyphenylene sulfide sulfone(PPSSh 
polyphenylene sulfide ketone(PPSK), a copolymer comprising PPS parts and 
PPSS parts or a copolymer comprising PPS parts and PPSK parts) and a 
carboxylated polyarylene sulfide resin (CPAS resin) Ce*. * polymer having 
repeating units of formula I, II, or III (wherein Y is -0-, .SO,-. -CH.-. or a 
single bond)). The most typical compsn. is a copolymer comprising PAb parts 
consisting of PPS and CPAS parts consisting of CPAS of formula I. 
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